Intra- and inter-specific diversity of Tc3-like transposons in nematodes and insects and implications for their evolution and transposition.
Tc3 of Caenorhabditis elegans is one of the founding members of the Tc1 family which includes DNA transposons in vertebrates, insects, nematodes and fungi. It is one of the best characterized eukaryotic transposons in terms of structure and transposition mechanism. A Tc3-like transposon MsqTc3 has been recently described in a mosquito. Here we present the characterization of a number of Tc3-like transposons in C. elegans, Caenorhabditis briggsae, and Drosophila melanogaster, which has revealed high levels of inter- and intra-specific diversity and further suggests a broad distribution of the Tc3-like transposons. These newly defined transposons and the previously described Tc3 and MsqTc3 form a highly divergent yet distinct clade in the Tc1 family. The above phylogenetic analysis of the Tc3-like transposons and their high levels of intra-specific diversity underscore interesting questions of their evolutionary dynamics in their respective hosts. The majority of the Tc3-like transposons contain two putative binding sites for their transposases. The first is near the terminus and the second is approximately 164-184 bp from the first site. Comparative analysis suggests that the second binding site may have been maintained for an important function in vivo. There is a large amount of variation in the length (27-566 bp) and structure of the terminal inverted repeats (TIRs) of Tc3-like transposons. Long (318-566 bp) TIRs that extend significantly beyond the second binding site are only found in the first described Tc3 and its close relatives, whose transposases form a recently derived clade among the Tc3-like transposons. Thus, these unique TIRs may have evolved recently together with their corresponding transposases.